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(54) Wood preservative 

(57) Disctosed are novel wood preservative oonpo- 
sHions having high resistance to mokte. Such conposi- 
tions contain a comblnalion of an isolhiazolone 
con^und and at least one water-soluble copper com- 
plex fomwd from water-insoliWe copper salts or copper 
oxides wNch have t)een solidsiTizsd with at least one 
nitrogen-containing compound selected from ammonia, 
ammonitin salts and aminesw 
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DascrtpUon 



Bactoroun t^ d the Invefrtion 



-The present iiwenlion relates to a wood preservative with exceOent chemical stebiliry that prarente the rolling of 
woodasv5ffi3lastheforrTmticnofmo!donvi«30tt . ^ «^ 

Wbod is used in a brrad range of appJicalions. for example, as a structural maleriaL as an industnal matenal, ana 
in civil en^neering. It is difTicull to use fox long^erm appfications. e^)ecially outdoors, because it is sul)iect to deteno- 
lation through rotting causal by wood decaying orfipnisms. Early types of wood pres^tives contained water-soUflsle 
copper compounds. The problem with such water-soiidjie copper compounds was that Mvhen such compounds were 
impregnated into wood, subsequent exposure to rain water tended to wash them out. thereby posing a problem for their 
outdoor use. lb address IWs issue, alkaBie wood preservatives were proposed bi which a waler-K>lii)le inorganic cop- 
per compound (comprised of atleasl one type selected from copper sahs or copper oxides) was sdubfized by forming 
a complex ising ammonia, ammonium safts or amines. 

When siK*i water soluble complexes are used, the resulting wood preservatives have oxcdient cost effectiveness, 
very good application properties, and are eWtecllve against wood decay oiganisms. tor example, Cofiokjs leretotor and 
Serputa iacrymans: however, such preservatives are not effective against some types of moU. tor example ^nfcflft/m 
and asarum. In addition, the alten component of such compoalfons suppfies a source of ntoogen tf«riti^^ 
growth. WhBe unDke wood rot. the growth of mow on wood does not affect its streigth.!^ 
and is aesthetically undesaraWe, thus dramatically detracting from its commercial valua 

TTie use o? isolhiazdones compounds in wood preservatives fHve been prop<»6d to p^ 
mold: however, as the IsotWazoIone compounds ttmt are lised as anti-moU agents tor wood have poor chanical stabifity 
in alStafine aqueous sdutiors, it is cfifftadt to add antHitoU properties by mixing such connpounds into convertiOTal 
wood presereatives such as the previoisly described Inorganic copper complexes in alkaline aqueous a>lution. Ihs 
poor chendcal staMity of laithtobtone oompoiflids when imermi^ 
ftrited the commercial success of such o oi Tt blnafon prota^ 



Sunpnarvofiheinvertkai 

The present invention is directed to an alhafine wood pr^ervative cumpu&'Bon oonnprising: at least one IsolNa- 
zolcne compound selected from the group consistir^ of 2-m8thyl-4.teolWazolin.^-one, 2<xiyl-4Hajlhiaroliii-3-<)ne. and 
4.5-dichloro-2-octyWHajthiazolin-3-one; at least one water-ireolubJe copper complex formed by sdubiliang a water- 
irisoluble copper salt or coppa* oxide with a nitrogen-conlaining compound selected from the group consisting of anrvno- 
rna, antmonium saltB, and anting; and water. 

Brief Dmcrfpfion of the Diawino 

Figure 1 to a cms-section of the fieCd anfiHitoM t^ syster^ 
f^e 2 to the tocalion of the test specimens In th8 fieto anti-m^ 

Dclaited Descti TTBffP tovBtiiion 

The present inveilion ^ based in ;art on the suiprisir^ cfiscovery ttmt certain isothiazoSone compowKte are s&ble 
in alkaline wood preservalitfe ccnposilions such as those containing water-K)lub5e copper complex^ When applied 
as part of th^ wood pr^ervative compo^ons. these isothazotons compoumte do not teach from the wood but 
rennin stable therein, and also impart excellent anti-moM properties to these wood pr^ervative compMtaxre. 

The wBter-soluWe copper complexes us^ in the wood preswvafive compositions of the present Irwenltori are 
fbnned oonvenltonally by sohdiifizlng water-Insoluble Inorgartc copper salts or copper oxides uang nitrogen-containing 
compounds selectBd from ammonia, ammonium salts, and arrant. 

Exan^es of water-bisotoble copper saHs sutoUe tor use In the water-soluble copper complete o5 this invention 
tocludet but are not limited to: basfc copper catoOTHle, basic copper acela^ 

pf«te. basto copper cWorttfe and copper j^rophospteta Base copper carbonate t»sic copper phosphate, ami copper 
pyropho^)hate are preferred- Examples oJ a copper oxWe which fewaler-tosoluble and suHabte tor use in fhfe i^^ 

include, but are no4 limited ta cupric oodde. 

Niln^en-containing compoumfe suitable for soluMizing the walernrsolubJe copper salts or copper oxides include. 
butarenotfimHed to: ammonia; annnonium ate such as ammonium bfcaibonate; and amines such as monoelha^ 
anBne,diethanol amine, trielhanol amine, ethylene diamine; 1.2-pxcpane<fiamine. l.ai)ropanedianone. iM.S^-<flm8thyl- 
ethytone diamine, and N JMIettiylelhytene damina 
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in general, ihe aiteOne ^ presen«lh« 
perspeclhres. from 10 to 10.000 ppm. When the ^ 

zolone Is 10 ppm or mae. preferably from 30 to 200 ppm. ^ ^u, ..-s«^4«h« 

The wnod oresefvative connoeitions of the present inventton m^ be applied to the surface of the \wooa rooe 

86 is. or after further dBuBon in water or an orflafc solvent and watar. w. «. tJi~«~,moti«H « 

The*oodpreser«tlveoonvosaicnsof1hisin««tionmayl^ 
least^^e^ S^peTconpind seleoted fcom waternnsoluble ooppar salte or oopper a«d« « *P«^ " 
wS^atle^etyp3r*Uen^inin9Conpou^ 
added to ttedspereion of copper coovound(s)tocause the inorganic copparo^^ 

SSn1hTwa.rThen.t»^lHLhyM*^ 

azoii.»3HX,e is rtwad mto the resulting alkaline aqueous solution of the copper conipound{s) to obtain the wood 
'"'iS^rZS"? i«e sIdUed in the art n«y 

Intended to emit ttm scope Of the imenlion In any aspect. 



20 jsmsl&l 

The folloMring is a desaption of a melhod far preparing wood presen«live oonpo^ rfthe pre^ inraitai; 
Sanples3. 7.9.10. u and 16 in T&ble 2 are exan^rfes of iiwod preseiva^ 
the remaining samples are conparaiive. 



{^mnnAfcc«nPrnonixnjndPrBefl^^ 



A-1 


Basic copper cartMnate 


16 


25% ammonia water 


63 


mmontum bicartxinate 


9 




12 




100 {wt%} 




A-2 


Basic copper caitsonate 


18 


monoethand amine 


36 


water 


46 




1M(wM>) 



60 

The isolhia2Dlone preparaltons were prepared wHh mo isottti^^ 
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XI 



X2 



I J 



I 



10 



wherein. 



XI and X2 are hydrogen or halogens; arri 
Risanaikylgroup. 

The tornwlalions tor IsolhiazDione lhal coite 
Iff 1U)te1. 



shown In the toflowing 
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B-1 

B-7 



IsotMazolone Fbrmulatfons 



No. IsotMaiolone 



X1»HX2^R»CH3 

X1»HX2^R-iCH3 

X1oH X2=H R«C4H9 

X1oHX2BaR=C4H9 

X1=H X2=H R=C8H17 

X1oHX2»aR=C8H17 

X1oaX2»CIRoC8H17 



Fomuilatlon Components (%) 



Isothiazolone 



10 
10 
10 
10 
10 
10 
10 



PP 



80 
80 
80 
80 
80 
80 
60 



Emulsffier 



10 
10 
10 
10 
.10 
10 
10 



PP: Propylene glycol 

Efnul6ifier»polyoxyethylenenony<pheryl ether (H^ 
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Sample 


% Copper Compound 


Isothiazoione Co 


mpounc 


1 




5 




A-1 


A-Z 




D b. 


B-3 


B-4 






B-7 




1 






















2 




4 
















10 


3* 


4 




100 
















4 


4 




n 

V 


1000 














5 


4 








1000 












6 


4 










1000 








15 


7* 


4 












1000 










4 














1000 






9* 


4 
















1000 


20 


10* 




4 


100 
















11 




4 


0 


1000 














12 




4 






1000 












13 




4 








1000 








SB 


14* 




4 










1000 








15 




4 












1000 






16* 




4 














1000 



30 *nnepafationsaooofilng to the present inuenta 



Fvannp^ i 2! Held Anti-Mold Test 

as A Specimens and Chemical Treatment 

TTiirty (30) pieces of hen*xk 6pnjc» (1x10x50cm) 
jectsd to chemical treatemem in accordance wHh the foOcMd^ 

40 1) The test spedniens of hentock spruce were placed in a pr 

wasreducedlvvacuiimpumpto0.08W^>aandmainteinedtor^ w*«h.-<--4 s-w* 

2) vymae continuously operaiing me vacuum punpt th^ 

the vessel and Ihe vessel was fiOedwilh the chemical soiulioa 

3) Con^ressed air waslhen chained to the vessel and the vessel pressurized to 0 J Mpa. T^ 
46 tainedfbrthreehours.Afterthal,thepressurewasreleasedandthesolul^ 

4) The atmospheric pressure In the vessel was then reduced to D.08Mpa. This c^ 
minutes and thenihe test specimens were removed. 



P^AntH^Test 

Referring now to the DiaMing, Figure 1 shows the cross-section for Ih e field anH-moW test system of wood presenr- 
aliveolthepresenlira«rtion,andRgure2 sho-ysthelocato 

Asshown in Rgurel.fieldanlHnoldtBSlsyslemlO used IntWs Invention consl^ lc. 
1 d. water tub 2. and polyetf^ene sheets 3a. Sh. The field anti-mold test was pertormed in accordance with following 

procedure using ttiefieW anfi-moW test system 10. . ^^j^ ^ 

Conaete t)locte la were located a distance apart The concrete lAxte w«^^ 
waertU? 2 was placed on the polyethylene sheet 3a t)otwBen the concreie^^ 

The test specimens 4 treated with the wood preservative fomtutefions were txjndled as S raws x 6 pieces and 
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placed on ihe concrete blocks 1b fifty certimefters from the nearest bundia Concrete blode 1c were kxated and poly- 
ethylene sheet 3b was added to cover the whole test system. In order to accelerate mold growth. Concrete Uocks Id 
were then located on both ends of polyethylene sheet 3b. 

After 1 .5 and 3 monlhs, the mold growth on each specimen was measured in accordance with the ratings described 
In Tdble 3. The pmentages of anti-mold were caloJated by the fbllowing fonnula, where the total number of test speo- 
is30. 

^ *r%^„„«_««.w Obtel number of test specimen s with damage <l)^pp 

Percentage (%) Of anlHnold»i (Total nuniseroftest specimens} 

Tabled 
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Evahialion of Damage Rating 


Rtfng 


Observation 


0 


No appearance of mold, fungi, slain on t surface of speomen 


1 


Mold, fungi, stain observed on less than 1 0% surface of specimen 


2 


Mdd. fungi, stain obsened onIO to 30% surface of specimen 


3 


Meld, fungi, stain observed on more than 30% surface of specimen 


A damage rating of 1 was deternrmed as hawing antinnold adhfi^ 
mold generation does not cause any problem. 



The results, reported as percent anti-mold, are shown below in TaUe 4. 
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Tabie4 



Formulation 


ComponMit 


%of AnI 


MNtoid 




A component 


B component 


1^ months 


3 months 


1 


A-1 




23 


7 


2 


A2 




17 


3 


3* 


A-1 


B-1 


93 


80 


4 


A-1 


B-2 


57 


30 


5 


A-1 




67 


40 


6 


A-1 


B-4 


33 


10 


7* 


A-1 


B-5 


97 


83 


8 


A-1 


B-6 


60 


40 


9* 


A-1 


&-7 


90 


80 


10* 


A-2 


B-1 


90 


83 


11 


A-2 


B-2 


50 


30 


12 


A-2 


B-3 


60 


37 


13 


A-2 


&4 


33 


13 


14* 


A^ 


B^ 


93 


93 


15 


A-2 




67 


40 


16* 


A-2 


B-7 


87 


77 



' Fonmulalion of the present invention. 



These resuHs clearly indicate that the compositions Of the present invention. Rymdalion 3, 7, 9. 10, 1 4 and 1 6, 
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exhbited exceflent anti-mold activity, whereas the comparative compositions (FdrmulalionB 1 , 2. 4-6. 8, 1 1 -13) exhibited 
poa or only fair anH-fnold activity. Thai is, the combinations of an alkafine wood preservative Ar1 or A-2 with an isothi- 
azdone B-1 (2-methyi-4-isolhiazoIin-3-one), B-2 (2-octyM-isothiazolin-3-one) or B-7 (4,5<fichioro-2-<)ctyMHSolhia2X)- 
lin^-one) showed excellent anti-mold acti^ wheeas coniMnations of A-1 or A-2 with the other isothiazolones were 
much less effectiva at anti-mold adivify. 

The wood preservative oornpositions of the present invention provide excellent protection from wood rottng micro- 
organisoB, as 

weO as pfoledion form mold which fouls suffBce of wood. 

Claims 

1. An ailonne wood preservative composition conprising: 

(a) at least one i so t hiaz done compound selected from the gmxjQ consisting of: 2-me1hyl-4-isothiarorin-3rone, 
2-octyt-4HSOthiazoltn-3-one, and 4.&<jichloro-2-octyl'4-isothiazolin-3-one; 

(!>} at least one water-soluble copper conplex formed by solubirizing water-insoWe copper salt or copper 
odde with a rabogeivcomtainino conpound selectBd from the groip consisting of ammonia ammorAim salts, 
and amines; and 
(c}watBr. 

2. CoiTpo6ilionacooidingtDdaim1whereiri1hewater-insolii3foco^ 

brae copper caibonate. basic copper acelata baste copper nitrata basfc co^ 
and copper pyrophosphata 

3. Conposilion accoitfing to claim 2 wherein the water-insoluble copper salt is selected from the ^oup consisting of: 
basfo copper carbormtB. baste copper phosphata and copper pyrophosphata 

4. Conposttion according to claim 1 wherein the nitrogen-containing conpound te an ammcrvum salt comprising 
ammonium t)icartx)nata 

5. ConposHion acco idin g to claim 1 wherefri the nitrogen-containing compound Is an amine is selected from the 
groip oonsisling of: monoethanol amina dietHand amina Iriethanol amina ethylene <fiamina 1,2-propane 
diairfna 1 .3-propane diamlna N,N-dimettiyMylene diamma and N.r<kiiettylethyiene diamina 



6. 



Conposition according to daim 1 where in the cui me ia a li on of the isottiiazDlone compound in the wood preserv- 
ative composition is trom 10 to 10,000 ppm. 
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